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Project History 
• In September 2022, BETO instructed ABF strategic planning 

– Included guidance regarding the process, timeline, and representative deliverables to focus the process 

• In December 2022, the ABF completed its strategic plan 
– Minor updates to the strategic plan were made through February 2023 

• Goals and deliverables were included in the strategic plan 
– Milestones were moved to the implementation plan 

• In March 2023, the ABF completed its implementation plan 
– Milestones were included 

• In April 2023, the ABF received feedback at BETO Peer Review 
– (Now) concerning its implementation plan 
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Project Goal and BETO Relevance 
• Goal: Design a task structure that will achieve ABF’s strategic goals, 

including annual milestones, that satisfies budget constraints and 
realizes as best possible the established FY25 deliverables 

• Relevance to BETO’s goals: This activity ensures that ABF planned 
activities for FY23-25 meet BETO’s budget allocation for the ABF and 
are consistent with a path likely to accomplish the deliverables 
established in the BETO-approved revised ABF strategic plan 

• Specific research question: How to develop a budget-constrained 
implementation of a strategic plan that is likely to accomplish 
established deliverable requirements, and gracefully breaks from the 
status quo to preserve as best possible capabilities and relationships 
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Technical Approach 
• Follow BETO’s guidance for ABF implementation planning 

– Akin to BETO’s guidance for strategic planning 

• Use ABF implementation planning working groups’ input 
– reviewing history, baselining, industry, culture, partnering (continued from strategic planning process) 

• Use inclusive implementation planning tools and processes 
– Miro for online real-time collaborative ideation and refinement 
– Implementation planning process templates 

• Divide and conquer work across goal areas 
– Define clear accountability and responsibility for activity description, resourcing, and milestone development 

• Use small / focused groups to make progress as needed 
– Straw-person proposals may rapidly advance work when a large inclusive group is converging slowly 

• Request feedback from BETO leadership and ABF advisors 
– Make corresponding adjustments as needed, including those suggested at BETO Peer Review 
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Top Potential Challenges 
• How to design tasks that will achieve the strategic goals 

• Maintain morale and relationships while navigating the transition 
from imagining what could be to determining what will be 
– And, what will not be 

• Developing a transparent, inclusive, and equitable process for 
budget-constrained activity prioritization 
– While where necessary to make progress and maintain relationships, some deviations are likely required 
– Balance contrasting opinions and select from multiple viable approaches 
– Deliverables were intentionally developed so as not to overly constrain how they might be accomplished 

• Support broadly enabling capabilities and hosts 
– That are not directly contributing to prioritized sustainable aviation fuel or biochemicals activities 
– But that have historically been, or are anticipated to be, requested for use in collaboration projects 
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Progress made towards project goal 
• Activities resourced across ABF goals, within budget allocation 
– Partnerships: Actively develop funds-in and BETO-funded projects that result in technology transfer to industry 

– Tools: Develop and demonstrate engineering biology, computational, and bioprocess tools that advance strain 
performance for the sustainable production of fuels and chemicals 

– Sustainable Aviation Fuels: Develop innovative pathways, strains, and processes for the production of 
sustainable aviation fuels 
– Only 2 SAF target/hosts to be pursued 

– Biochemicals: Develop innovative pathways, strains, and processes for the sustainable production of direct 
replacement and performance-advantaged chemicals – Only 2 biochemicals target/hosts to be pursued 

• The following slides list key activities and milestones for each 
goal for FY23-25 
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Partnerships 
• Actively engage industry to develop and promote the adoption of ABF processes and technologies 
– Business development, market research (including customer discovery interviews, and surveys), and marketing 
– Establish ABF core-industry partnerships ( >20% cost-share) 

• Develop new IP management plan to enable more efficient licensing 

• Demonstrate and measure ABF’s impact on and contributions to the biomanufacturing industry 
– ABF core-industry partnerships, funding opportunity partnerships, and funds-in partnerships 

Partnerships Goal: Actively develop funds-in and BETO-funded projects that result in technology transfer to 
industry 

10 | © 2023 Agile BioFoundry 



     

      
     

    

      
          

          
      

           

Partnerships 
• FY23 milestones 
– Business development co-leads at NREL and LBL onboarded 
– New ABF IP management plan developed 

• FY24 milestone 
– At least 2 funds-in projects established 

• FY25 milestones 
– 50% of ABF’s budget as funding opportunity partnerships and ABF core-industry partnerships achieved 
– Report on ABF partnership activities submitted, including CO2e reduction potentials, partner testimonials 

regarding commercialization time and cost savings, and extents of ABF funds-in support 
– 5% of ABF’s annual budget achieved as funds-in support 

Partnerships Goal: Actively develop funds-in and BETO-funded projects that result in technology transfer to 
industry 
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Tools - development and benchmarking 
• Identify and prioritize capability gaps / opportunities 

• Develop new capabilities 
– Machine learning tools to predict the temperature and pH optima of enzymes 
– Protein structural modeling to change substrate specificity and improve thermostability 
– New automation onboarding (Vantage and anaerobic Tecan) 
– Automation of transformation through omics sample prep (includes high-throughput electroporation/conjugation) 
– Genome-scale screening (e.g., RB-TnSeq) and genome-modification tools (e.g., SAGE, CRISPR) 
– Isotopomer/genome fluxomics/metabolic flux analysis models, and multi-labeled substrate methods 
– Expanded targeted metabolomics coverage of key pathway molecules, substrates, and products 
– High-throughput high-quality proteomics methods (e.g., plate-based SPCE, DIA-MS) 
– High-throughput RNA-seq and data analysis pipeline 
– Data visualization tools 
– Integration of machine learning and mechanistic models, and machine learning to improve flux model predictions 

• Sunset capability development 
• Capability benchmarking 
• Monitor capability capacities, usage, and transfer to industry 
• Maintain and continuously develop capabilities 

Tools Goal: Develop and demonstrate engineering biology, computational, and bioprocess tools that advance 
strain performance for the sustainable production of fuels and chemicals 
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Tools – host onboarding and development 
• Strategically assess the prospective onboarding of additional hosts 
– Focus on expanding the metabolic, phylogenetic, and bioprocess diversity available within the ABF 
– Anticipate future needs including use in sustainable aviation fuels and biochemicals goal activities 

• Use market pull to direct host development beyond onboarding 
– ABF core-industry partnerships, funds-in projects 
– Sustainable aviation fuels and biochemicals goal activities 

• Demonstrate how extended host diversity enhances process performance and industry engagement 

• Update the host Tier system as needed 

Tools Goal: Develop and demonstrate engineering biology, computational, and bioprocess tools that advance 
strain performance for the sustainable production of fuels and chemicals 
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Tools 
• FY23 milestones 
– Go/No-Go: Colony identities post FACS match distribution profile expectations 
– New automation (Vantage, anaerobic Tecan) onboarded 
– Pilot benchmarking experiment initiated 
– Machine learning method for enzyme temperature and pH optima predictions developed 
– Genome-scale screening tool (e.g. RB-TnSeq) successfully constructed in a production strain, and actionable 

outcomes for strain improvement reported 
• FY24 milestones 
– Automated transformation through omics sample prep demonstrated for 2 organisms 
– Two additional benchmarking experiments completed 
– Additional genome-scale screening tool (e.g. over-expression library) successfully constructed in a production 

strain, and actionable outcomes for strain improvement reported 
• FY25 milestones 
– At least 6 new technologies across Design (including TEA/LCA), Build, Test (including scale-up), and Learn 

demonstrated between FY23 and FY25 
– Operational performance gains of significant impact demonstrated for at least 2 ABF benchmarked technologies 
– Report delivered demonstrating assessments of ABF tools against benchmarks, the ABF capacity for using each 

tool, frequencies of ABF capabilities usage in internal and partner projects, and tool transfers to industry 
– Report delivered demonstrating transfer of host onboarding and development efforts to industrial partners 

Tools Goal: Develop and demonstrate engineering biology, computational, and bioprocess tools that advance 
strain performance for the sustainable production of fuels and chemicals 
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Sustainable aviation fuels – ethanol 
• Leverage existing and develop as needed process models for ABF pathways and conduct TEA and LCA 

• Use an anaerobic, cellulolytic thermophile to deconstruct biomass polysaccharides 
– In the absence of thermochemical pretreatment and enzymatic hydrolysis (i.e. consolidated bioprocessing -

CBP) to produce the SAF intermediate ethanol 

• Leverage the core capabilities of the ABF to advance the TRL for this CBP concept 

• Strain onboarding and engineering 
– Procure Caldicellulosiruptor strains from culture collections and test their efficacy degrading both whole corn 

stover and residual polysaccharides from lignin-first biorefinery processes 
– Onboard the selected strain based on biomass solubilization extents, projected ethanol production capacity, etc. 
– Deploy genetic tools, and conduct systems biology baseline studies 

• Process development and scale-up 
– Optimize media for the selected host to reach high optical density values 
– Develop fermentation approaches that enable high optical density on whole biomass, and a metabolomics effort 

to understand metabolic pathways in the presence of whole biomass 

Sustainable Aviation Fuels Goal: Develop innovative pathways, strains, and processes for the production of 
sustainable aviation fuels 
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Sustainable aviation fuels – ethanol 
• FY23 milestones 
– Go/No-Go: Consolidated bioprocessing of biomass to ethanol exhibits sufficient commercial interest to pursue 
– All accessible Caldicellulosiruptor strains (and other relevant microbes) procured from publicly-available culture 

collections 
– Biomass solubilization trials conducted in temperature and pH-controlled conditions on whole corn stover and 

lignin-extracted biomass substrates (in collaboration with Lignin-First Biorefinery Development project) 

• FY24 milestones 
– Down-selection to a single CBP strain made 
– At least 2 off-target pathways knocked-out 
– Media optimization conducted on corn stover and/or lignin-first substrates, and the biomass solubilization 

quantified as a function of solids loadings 

• FY25 milestones 
– 60% of theoretical ethanol yield produced at 10 wt% solids loading 
– Limitations for improving solids loadings identified (to be addressed in FY26-28) 

Sustainable Aviation Fuels Goal: Develop innovative pathways, strains, and processes for the production of 
sustainable aviation fuels 
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Sustainable aviation fuels – alkane 
• Leverage existing and develop as needed process models for ABF pathways and conduct TEA and LCA 

• Establish baseline titer, rate, and yield of key biomolecules leveraging existing data and expertise 
– For one of: TAGs for HC-HEFA, farnesene for SIP, TAGs/fatty acids/esters for HEFA, CHJ, or co-processing 

• Strain onboarding and engineering 
– Map out process scenarios for lipid/alkane-based SAFs, screen and select host, identify engineering strategies 
– Baseline production (titer, rate, yield) for key biomolecules 
– Identify biosynthetic routes to SAF targets, select hosts for testing, design and build strains, and optimize TRY to 

meet at least 50% GHG emissions reductions relative to fossil-based jet fuel at pilot scale 
– Establish engineering tools needed to enable efficient engineering 
– Identify new host engineering targets to improve TRY through rational and AI/ML guided efforts 

• Process development and scale-up 
– Conduct bioreactor cultivations and optimize conditions to maximize titers on relevant feedstocks 
– Examine specific scenarios for standalone microbial SAF technology or co-integrated technology where microbial 

alkane production is combined with existing sources of fats and alkanes 
– Collaborate with the Separations Consortium to recover secreted hydrophobic products using Zaiput systems. 

Sustainable Aviation Fuels Goal: Develop innovative pathways, strains, and processes for the production of 
sustainable aviation fuels 
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Sustainable aviation fuels – alkane 
• FY23 milestone 
– Go/No-Go : Down select to one alkenes process to pursue in FY24 and beyond 
– Go/No-Go : Down-selected process for alkenes exhibits sufficient commercial interest to pursue 

• FY24 milestones 
– Baseline TRY established for alkane sustainable aviation fuel (oils, free fatty acids, and alcohols, and terpenes 

for HEFA, CHJ, HC-HEFA, SIP, and co-processing) 

• FY25 milestone 
– Lipid or alkane production achieved in an oleaginous microbe at 75% of theoretical yield aided by in situ product 

recovery 

Sustainable Aviation Fuels Goal: Develop innovative pathways, strains, and processes for the production of 
sustainable aviation fuels 
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Biochemicals – muconate 
• Leverage existing and develop as needed process models for ABF pathways and conduct TEA and LCA 

• Reach industrially relevant titers, rates, and yields with a specific focus on technology transfer 

• Conduct work on muconic acid as part of a core-industry partnership with in-kind cost share 
– Provided by scale-up partners and companies interested in bio-based polyamide and polyester production 

• Strain engineering 
– To increase process metrics (TRY) further, need to explore new lines of investigation: 
– Finalize efforts to on-board arabinose utilization into muconic acid-producing strains 
– Demonstrate genome-scale tools, including RB-TnSeq and overexpression libraries to discover new strategies to 

increase titer, rate, and yield for muconic acid 
– Optimize media optimization with the ART tool 

• Process development and scale-up 
– Conduct bioprocess development at the 0.5-1,000 L scale in close concert with Test and Learn activities 
– Produce muconic acid for downstream processing and performance testing 
– Work in close concert with the Separations Consortium to conduct in situ product recovery of muconic acid using 

weak anion exchange resins 

Biochemicals Goal: Develop innovative pathways, strains, and processes for the sustainable production of 
direct replacement and performance-advantaged chemicals 
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Biochemicals – muconate 
• FY23 milestones 
– Go/No-Go: Muconic acid from hydrolysate sugars exhibits sufficient commercial interest to pursue 
– Arabinose utilization engineered into muconic acid-producing strains of P. putida and the resulting improved 

muconic acid productivity demonstrated 
– Media optimized for a muconic acid-producing P. putida strain with the ART tool 

• FY24 milestone 
– Muconic acid production scaled-up to 100 L to produce materials for downstream processing and performance 

testing with industrial partners 

• FY25 milestones 
– Muconic acid-producing strains and bioprocesses transferred to industry to produce direct replacement and 

performance-advantaged chemicals at industrially relevant titers, rates, and yields and at 70% reduction in GHG 
emissions relative to fossil-based production 

– Clear path to commercialization for muconic acid by 2030 demonstrated 

Biochemicals Goal: Develop innovative pathways, strains, and processes for the sustainable production of 
direct replacement and performance-advantaged chemicals 
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Biochemicals – 3-hydroxypropionic acid 
• Leverage existing and develop as needed process models for ABF pathways and conduct TEA and LCA 

• Reach industrially relevant titers, rates, and yields with a specific focus on technology transfer 

• Connect work on 3HP to a core-industry partnership with in-kind cost share 
– Provide to companies interested in bio-based acrylate, polyester, and other bioplastic production 

• Strain engineering 
– Engineer additional targets from Test-Learn to improve TRY metrics determined by TEA/LCA 
– Assess current and future targets for A. niger aspartate routes and R. toruloides mal-CoA routes 

• Process development and scale-up 
– Perform media and bioprocess condition optimization in close coordination with Test / Learn to increase TRY and 

minimize nutrient inputs at relevant pH determined from TEA/LCA and downstream product purity perspectives 
– Conduct scale-up and scale-down experiments from BioLector to 20-300 L 
– Work in close concert with the Separations Consortium to conduct in situ product recovery of 3HP using weak anion 

exchange resins 

Biochemicals Goal: Develop innovative pathways, strains, and processes for the sustainable production of 
direct replacement and performance-advantaged chemicals 
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Biochemicals – 3-hydroxypropionic acid 
• FY23 milestones 
– Go/No-Go: Down select to one 3HP process to pursue in FY24 and beyond 
– Go/No-Go: Down-selected process for 3HP exhibits sufficient commercial interest to pursue 
– 3HP production optimized to >40 g/L on relevant feedstocks 

• FY24 milestone 
– Media optimized for a 3HP-producing strain with the ART tool 
– New host engineering targets identified to improve TRY through rational and AI/ML guided efforts 

• FY25 milestones 
– 3HP acid-producing strains and bioprocesses transferred to industry to produce direct replacement and 

performance-advantaged chemicals at industrially relevant titers, rates, and yields and at 70% reduction in GHG 
emissions relative to fossil-based production 

– Clear path to commercialization for 3HP by 2030 demonstrated 

Biochemicals Goal: Develop innovative pathways, strains, and processes for the sustainable production of 
direct replacement and performance-advantaged chemicals 
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Risks and Mitigations 
Risk Severity Description Mitigation Plan 

Unable to secure 
funds-in projects 

Medium Business development efforts fail to yield 
funds-in projects 

Suggest changes to ABF tasks to better 
align with industry’s needs and relay 
contracting process issues 

Core unable to 
secure cost-share 

Medium At the end of FY25, $5M/year of core activities 
(one third) will need to have 20% cost share 

Fall-back position is reallocating core 
resources to funding opportunities 

Benchmarking 
doesn’t demonstrate 
significant impact 

Medium Depending on how benchmarking experiments 
designed, and what the results are, there may 
not be indications of significant impact 

The ABF ExComm with BETO 
concurrence could repeat benchmarking 
before making sunsetting determination 

SAF/Biochemicals 
focus jeopardizes 
capabilities 

High Prioritizing SAF and biochemicals could 
jeopardize keeping ABF capabilities cutting 
edge for industry projects 

Use ABF funding opportunities and 
business development/funds-in projects 
to support capability building activities 

Caldicellulosiruptor 
not able to reach 
high cell density 

High Caldicellulosiruptor has not been reported to 
reach high optical densities when growing in 
laboratory cultures to date 

Media development to achieve higher 
cell densities. Investigate the biomass 
growth limitations through knockouts 

SAF/Biochemical 
projects fail to 
resonate w/ industry 

Medium The SAF and biochemicals processes selected 
by the ABF may not be the most relevant to 
industry 

Go/no-go commercial interest stage 
gates for all SAF and biochemicals 
projects at the end of FY23 

23 | © 2023 Agile BioFoundry 



3 – Impact 



     

        

  
          

  
               

   
    

          

          
     

Impact on state of technology/industry if successful 
• A re-imagined DOE Agile BioFoundry resumes operations
– Renewed focus on industry partnerships, sustainable aviation fuels, and renewable biochemicals 

• Industry-partnered commercialization paths 
– At least 50% GHG emissions reductions and paths to economic viability for thermophilic ethanol and microbial 

alkanes to SAF processes 
– At least one biochemical process with at least 70% GHG emissions reductions with a commercial partner and a 

path to commercialization by 2030 
– At least 2 funds-in projects 
– Enable at least 500 kT CO2e reduction through commercial partnership projects 

• ABF-developed capability benchmarking
– At least 2 ABF capabilities compared to best industry-accessible alternative benchmarks demonstrate 

operational performance gains of significant impact 
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Summary 
• Goal: Design a task structure that will achieve ABF’s strategic goals, 

including annual milestones, that satisfies budget constraints and 
realizes as best possible the established FY25 deliverables 

• Relevance to BETO’s goals: This activity ensures that ABF planned 
activities for FY23-25 meet BETO’s budget allocation for the ABF and 
are consistent with a path likely to accomplish the deliverables 
established in the BETO-approved revised ABF strategic plan 

• Outcomes: Developed a budget-constrained implementation plan 
that largely accomplishes then deliverables established in the ABF 
strategic plan, and gracefully breaks from the status quo to preserve 
as best possible capabilities and relationships 
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Quad Chart Overview 
Timeline 
• Project start: October 1, 2022 
• Project end: September 30, 2025 

FY23 
Costed Total Award 

DOE 
Funding 

(10/01/2022 – 
9/30/2023) 

$15M 

Project 
Cost 
Share 

TRL Range: 2-4 

     

    
    

 

  

 

 
     

    
     

   
    

   
       

     
  

     
     

   
     

    
   

 

 
   

      

Project Goal
Develop biomanufacturing tools, processes, and
partnerships that enable sustainable industrial
production of renewable fuels and chemicals for
the nation 

End of Project Milestone
• Transfer strains and bioprocesses for SAF

and biochemicals to industry at industrially 
relevant titers, rates, and yields and at 70%
reduction in GHG emissions relative to 
fossil-based production. 

• Achieve 5% of ABF’s annual budget as 
funds-in support, and based on learnings,
strategize paths to future expansion 

• Demonstrate at least 6 new technologies 
across Design (including TEA/LCA), Build,
Test (including scale-up), and Learn 

Funding Mechanism
AOP 

Project Partners
LBNL (23%), SNL (20%), NREL (18%), PNNL 
(17%), LANL (8%), ORNL (8%), ANL (6%) 
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     Publications, Patents, Presentations, Awards, and Commercialization 

70 publications, 189 presentations to date 
• 54 publications and 115 presentations since FY2019 
• The following slides list these publications and presentations 

17 patents, 10 records of invention, 9 software disclosures, & 2 licenses 
• The following slides list these intellectual property assets 
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Claudia E. Vickers, Wen Shan Yew, Yingjin Yuan, Huimin Zhao & Paul S. Freemont. (2019) 
"Building a global alliance of biofoundries". Nature Communications, 10:2040 
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Bailey. (2019) "Isolation and characterization of bacterial cellulase producers for biomass 
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Tianjin, China, August 17, 2019 

• Nathan J. Hillson "U.S. DOE Agile BioFoundry: Overview and Recent Highlights", Invited Talk, 
Genscript Double Helix Symposium 2019, San Francisco, CA September 30, 2019 

• Jennifer Chiniquy "DIVA DNA Sequencing". Invited Talk, 2019 ABF All Hands Meeting, Pacific 
Northwest National Laboratory, Richland, WA, July 30, 2019. 

• Tijana Radivojevic, "Automatic Recommendation Tool", Invited Talk, ABF Annual Meeting 
2019, Richland, WA, July 30, 2019 

• Nurgul Kaplan."Automated DNA Construction: "from j5 protocol design to Laboratory Robotics" 
Invited Talk, ABF Annual Meeting 2019, Pasco, WA, July 30, 2019 
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Presentations 

• Nathan J. Hillson “U.S. DOE Agile BioFoundry: Organization and Capabilities”, Invited Talk, 
ABF Industry Day 2019, Emeryville, CA October 4, 2019 

• Garcia Martin, H. “Machine Learning, Synthetic Biology and Automation: Engineering Life for 
the Benefit of Society”. NERSC data seminar, Berkeley CA, November 1st, 2019. 

• Garcia Martin, H. “ART: a machine learning Automated Recommendation Tool for guiding 
synthetic biology”. AI4Synbio Symposium, Arlington VA, November 8th, 2019. 

• Garcia Martin, H. “Opportunities in the intersection of:Artificial Intelligence & Synthetic Biology 
& Automation”. Army Science Planning and Strategy Meeting, Burlington MA, November 13th, 
2019. 

• Nathan J. Hillson “ABF: CRADA updates and FY20-22”. Invited Talk, BETO Conversion Call, 
July 1, 2019 

• Wei Xiong and Nathan Hillson, “Synthetic C1 Condensation Cycle for Formate-Mediated 
ElectroSynthesis”. Invited Talk, BETO Conversion Call, July 8, 2019 

• Ernst Oberortner, Nathan J. Hillson, and Jan-Fang Cheng. “The Operon Refactoring and 
Construction Assistant (ORCA): Streamlined gene cluster refactoring”. Invited Talk, 11th 
International Workshop on Bio-Design Automation, University of Cambridge, UK July 9, 2019 
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Presentations 

• Nathan J. Hillson “ABF Overview, FY19 Update, and FY20-22 Plans”. Invited Talk, ABF Annual 
Meeting, Richland, WA, July 30, 2019 

• Nathan J. Hillson “FY22Q4_DBTL_AS1: 5x efficiency improvements”. Invited Talk, ABF Annual 
Meeting, Richland, WA, July 31, 2019 

• Nathan J. Hillson “DOE Agile BioFoundry: Overview and Recent Highlights”. Invited Talk, VIP 
Visit - Wendy Pulling | Director of ESG Integration University of California Office of the Chief 
Investment Officer, Emeryville, CA, Aug 6, 2019 

• Nathan J. Hillson “DOE Agile BioFoundry: Overview and Recent Highlights”. Invited Talk, 
Tiangong Forum Distinguished Lecture, Tianjin Institutes of Industrial Biotechnology (TIB), 
Chinese Academy of Sciences (CAS), Tianjin, China, August 16, 2019 

• Nathan J. Hillson “DOE Agile BioFoundry: DBTL Infrastructure”. Invited Talk, SynBioYSF 2019, 
Tianjin Institutes of Industrial Biotechnology (TIB), Chinese Academy of Sciences (CAS), 
Tianjin, China, August 17, 2019 

• Nathan J. Hillson “U.S. DOE Agile BioFoundry: Overview and Recent Highlights”, Invited Talk, 
Genscript Double Helix Symposium 2019, San Francisco, CA September 30, 2019 

• Jennifer Chiniquy “DIVA DNA Sequencing”. Invited Talk, 2019 ABF All Hands Meeting, Pacific 
Northwest National Laboratory, Richland, WA, July 30, 2019. 
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Presentations 

• Tijana Radivojevic, “Automatic Recommendation Tool”, Invited Talk, ABF Annual Meeting 
2019, Richland, WA, July 30, 2019 

• Nurgul Kaplan.”Automated DNA Construction: “from j5 protocol design to Laboratory Robotics” 
Invited Talk, ABF Annual Meeting 2019, Pasco, WA, July 30, 2019 

• ART: A machine learning Automatic Recommendation Tool for guiding synthetic biology”, 
Invited Talk, Computational Bio-Science Meeting, Berkeley, CA, April 23, 2020 

• Garcia Martin, H. “Opportunities in the intersection of machine learning, synthetic biology, and 
automation”. ABLC 2020, Virtual meeting, July 10th, 2020. 

• Garcia Martin, H. “Leveraging machine learning and automation to make synthetic biology 
predictable”. SPIE Optics + Photonics 2020, Virtual meeting, August 24th, 2020. 

• Nathan J. Hillson, "FY20 ABF CRADA Call: Process, Applications, and Selections", Conversion 
R&D Standing Lab Update Call, via WebEx, July 27, 2020 

• Nathan J. Hillson, "Perspectives from the U.S. DOE Agile BioFoundry”, OECD BNCT Virtual 
Workshop, Session 1: Biofoundries and COVID-19, via Zoom, July 29, 2020 

• Nathan J. Hillson, "DIVA, EDD, and ART: Software spanning the Design/Build/Test/Learn 
cycle", invited talk, COMBINE 2020, via Zoom, October 5, 2020 
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Presentations 

• Nathan J. Hillson, "DIVA, EDD, and ART: Software spanning the Design/Build/Test/Learn 
cycle", invited talk, SPARC Workshop (IIT Kharagpur) 2020, via Zoom, October 19, 2020 

• Invited talk: Guss AM. “Domestication of non-model microbes for the production of renewable 
fuels and chemicals” (2021) The Metabolic Engineering Virtual Seminar Series at the University 
of Texas-Austin. Virtual. 

• Garcia Martin, H. “Leveraging machine learning and automation to make bioengineering 
predictive”. The Metabolic Engineering Virtual Seminar, UT Austin, February 12th, 2021. 

• Garcia Martin, H. “Machine Learning for Bioengineering”. JBEI Board of Directors, March 12th, 
2021. 

• Nathan J. Hillson, "ABF Overview", invited talk, BETO Peer Review 2021, via Zoom, March 9, 
2021 

• Nathan J. Hillson, "ABF DBTL Infrastructure", invited talk, BETO Peer Review 2021, via Zoom, 
March 9, 2021 

• Nathan J. Hillson, "ABF Overview", invited talk, BSA ExComm, via Zoom, March 12, 2021 
• Guss AM. “Synthetic biology and metabolic engineering of non-model microbes for the 

production of renewable fuels and chemicals” Seminar at Purdue University Northwest. April 
16, 2021. 
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Presentations 

• Radivojevic, T., “Automated Recommendation Tool (ART): Design of Experiments via 
Probabilistic Predictive Modeling'', Autonomous Discovery in Science and Engineering 
Workshop, April 21, 2021(Invited Tutorial) 

• Radivojevic, T., “Guiding synthetic biology via machine learning'', Symposium on Biomaterials, 
Fuels and Chemicals (SBF): Speeding up synthetic biology, April 27, 2021 

• Radivojevic, T., “Guiding synthetic biology via Automated Recommendation Tool (ART)'', 
Synthetic Biology: Engineering, Evolution & Design (SEED) 2021, Computation, Artificial 
Intelligence, and Machine Learning for Biological Design Session, June 17, 2021 (Invited 
Speaker) 

• Guss AM. “Domestication of non-model microbes for the production of renewable fuels and 
chemicals” Student-invited seminar at North Carolina State University. September 27, 2021. 

• Radivojevic, T. “Guiding synthetic biology via machine learning and multi-omics technologies”, 
IWBDA 2021, 13th International Workshop on Bio-Design Automation, September 20, 2021 
(virtual) 

• Hillson, Nathan J. “Session Introduction”, Metabolic Engineering 14, Block 8: Session – 
Biofoundries, (Virtual via Remo), July 15, 2021 
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Presentations 

• Hillson, Nathan J. “Updates on DOE assets including Agile BioFoundry, Joint BioEnergy 
Institute, and Joint Genome Institute”, Digital Biology Engineering Meeting (Air Force) via 
zoom, September 23, 2021 

• Garcia Martin, H. “Machine Learning Tools Can Make Synthetic Biology Predictable”. SIMB, 
August 9th, 2021. 

• Garcia Martin, H. “Leveraging machine learning and automation to make bioengineering 
predictable”. Indo-US Workshop on Application of Data Science in Biological Systems, 
September 7th, 2021. 

• Garcia Martin, H. “Leveraging machine learning and automation to make bioengineering 
predictable”. Air Force Research Laboratory MIrACLE Forum, September 10th, 2021. 

• Garcia Martin, H. “Challenges and opportunities in high-throughput data synthesis”. NSF 
Challenges and Opportunities in Synthesizing Massively Parallel Assays and High-Throughput 
Datasets Workshop, September 17th, 2021. 

• Garcia Martin, H. “Guiding metabolic engineering via kinetic deep learning and multi-omics”. 
Quantitative Modelling of Cell Metabolism Conference, September 21th, 2021. 

• Davison, S. Reprogramming Microbes for Biomanufacturing, Science in 3 at Los Alamos 
National Laboratory, September 2021 
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Presentations 

• Wozniak, K. Engineering a Sustainable Future: Fine-tuning Gene Expression for 
Biomanufacturing, Science in 3 at Los Alamos National Laboratory, September 2021 

• Davison, S. Fine-tuning gene expression in bioproduction pathways in diverse bacterial hosts, 
SIMB Annual Meeting, August. 

• Wozniak, K. Targeting global regulatory responses using precise and programmable cis-
riboregulators SIMB Annual Meeting, August 

• Adam Guss. “Genetic tools and microbial engineering for biological production of sustainable 
fuels and chemicals” Presented to Weekly Seminar for DOE CCI/SULI Students. October 27, 
2021 

• Adam Guss. “Domestication of diverse non-model microbes for plastics upcycling and 
sustainable fuel and chemical production” Biological Sciences Departmental Seminar, Michigan 
Technical University. Oct 28, 2021. 

• Garcia Martin, H. “Guiding metabolic engineering via kinetic deep learning and multi-omics”. 
Quantitative Modelling of Cell Metabolism Conference, October 20th, 2021. 

• Garcia Martin, H. “Machine learning for industrial biotechnology ”. Delft Advanced Course 
Integrated Multi-Omics approaches for Improvement of Industrial Microbes, November 5th, 
2021. 
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Presentations 

• Hillson, Nathan J. “Opportunities for CABBI collaboration with JBEI (and other DOE assets) in 
laboratory operations and data management infrastructure”, CABBI seminar, via zoom, October 
19, 2021 

• Hillson, Nathan J. “Automation in Biotechnology: Challenges and Opportunities”, Panelist at 
SENAI CETIQT (Brazil), via zoom, October 29, 2021 

• Hillson, Nathan J. “ABF Overview and Capabilities”, ABF Industry Day (via zoom), November 
19, 2021 

• Hector A Plahar, Stephen D. Lane, William C Morrell, Nathan J. Hillson and Christopher J. 
Petzold. “A Biological Parts Search Portal and Updates to the ICE Parts Registry Platform”, 
JBEI Annual DOE Review, Dec 6-8, 2021 

• Tijana Radivojevic, “Creating a Machine Learning Chassis to Maximize the Efficiency of the 
DBTL Cycle in Synthetic Biology”, Synthetic Biology-Based Therapeutics Summit, December 9, 
2021 (virtual) 

• Hillson, Nathan J. “Overview and capabilities of the ABF and opportunities for collaboration with 
CSU”, Colorado State Seminar Series (via zoom), February 3, 2022 

• Hillson, Nathan J. “ABF prospective collaboration with other BETO consortia and projects”, 
BETO Conversion Call (via MS Teams), March 7, 2022 
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Presentations 

• Bilbao, A. "Investigating deep learning approaches to advance data processing in Liquid 
Chromatography, Ion Mobility and Data-Independent Acquisition Mass Spectrometry Omics”. 
70th ASMS Conference on Mass Spectrometry and Allied Topics, Minneapolis, Minnesota, 
June 9th, 2022. 

• Dai Z., K.R. Pomraning, S. Deng, J. Kim, K.B. Campbell, A.L. Robles, and B.A. Hofstad, et al. 
05/02/2022. "Assessment and Optimization of 3-hydroxypropionic acid production in industrial 
filamentous fungus-Aspergillus species." Presented by Z. Dai at 44th Symposium on 
Biotechnology for Fuels and Chemicals (SBFC 2022), New Orleans, Louisiana 

• Adam Guss. “High efficiency DNA integration in diverse non-model microbes for rapid tool and 
pathway prototyping” SIMB SBFC. New Orleans, LA, May 3, 2022 

• Magnuson, J.K.; Beckham, G.T.; Gladden, J.M.; Dale, T.; Guss, A.M.; Laible, P.; Hillson, N.J. 
05/03/2022. "The Agile BioFoundry" Presented by Jon Magnuson at the 44th Symposium on 
Biotechnology for Fuels and Chemicals (SBFC 2022), New Orleans, Louisiana. 

• Poirier, B.C. et al. “Mechanical cell disruption enhances the extraction of metabolites from 
bacterial and fungal species commonly used in metabolic engineering”. 70th ASMS Conference 
on Mass Spectrometry and Allied Topics, Minneapolis, Minnesota, June 5-9, 2022. 
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Presentations 

• Poirier B.C. et al. “Behavior of lactam molecules during aqueous sample preparation and mass 
spectrometry analysis”. 70th ASMS Conference on Mass Spectrometry and Allied Topics, 
Minneapolis, Minnesota, June 5-9, 2022. 

• Hillson, Nathan J. "Overview and Capabilities of the DOE Agile BioFoundry", ABF Webinar (via 
zoom) April 29, 2022 

• Hillson, Nathan J. "Overview and Capabilities of the DOE Agile BioFoundry", Lessafre visit to 
ESE (via zoom) May 6, 2022 

• Hillson, Nathan J. "Overview and Capabilities of the DOE Agile BioFoundry" (Keynote 
Presentation) Bioindustry 4.0 – Synthetic Biology & Biofoundry, CHEY Institute – Scientific 
Innovation Series (via zoom) 12 May 17 (PDT) 18 (KST), 2022 

• Hillson, Nathan J. "Overview and Capabilities of the DOE Agile BioFoundry", Wageningen 
University visit to ESE (via zoom) May 31, 2022 

• Hillson, Nathan J. “ABF overview and DBTL Infrastructure”, BETO Conversion Call (via MS 
Teams), June 13, 2022 

• Nathan Hillson. “ABF Decarbonization Efforts”, Invited Talk, LBL Carbon Negative Initiative – 
Biological Applications – Lightning Talk Session (via zoom) 6/27/2022 
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Presentations 

• Radivojevic,Tijana. “Guiding synthetic biology via machine learning”, Boston University, April 
14, 2022, Guest lecture 

• Deng S., J. Kim, K.R. Pomraning, Z. Dai, Y. Gao, N. Munoz Munoz, and Y. Kim, et al. 
08/07/2022. "Identification of a specific exporter that enables high production of aconitic acid in 
A. pseudoterreus ATCC32359." Presented by S. Deng at SIMB annual meeting, San 
Francisco, California. 

• Pomraning K.R., Z. Dai, S. Deng, N. Munoz Munoz, Y. Kim, B.A. Hofstad, and Y. Gao, et al. 
08/10/2022. "Bioconversion of lignocellulosic feedstocks to 3-hydroxypropionic acid using 
acidophilic fungi." Presented by K.R. Pomraning at Society for Industrial Microbiology and 
Biotechnology, San Francisco, California. 

• Jha RK. High throughput test tools for industrially relevant microbial chassis, SIMB 2022, San 
Francisco, August 2022 (invited talk). 

• Adam Guss. “Using synthetic biology to solve challenges in plastic waste and renewable 
chemical production”. Biological Sciences Departmental Seminar, Missouri S&T, Rolla, MO. 
September 27, 2022. 

• Nathan Hillson. “Agile BioFoundry Connections with NSF, MSRDC, and Beyond”, Invited Talk, 
LBL Biosciences Expert Advisory Committee: connections beyond Biosciences July 8, 2022 
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Presentations 

• Nathan Hillson. “Biosecurity concern anecdote”, Screening Tools for Genome Engineering and 
Genome Editing (Inscripta-funded; Sarah Carter organized), via MS Teams, 9/9/2022 

• Nathan Hillson. “Webinar Agenda and ABF Overview”, ABF Webinar: Cutting-Edge 
Technologies for Accelerating Bioproduct Development at the Agile BioFoundry, 9/22/20222 

• Garcia Martin, H. “Machine Learning and Automation for Predictive Synthetic Biology”. Basque 
Center for Applied Mathematics, Bilbao, Spain, July 15th, 2022. 
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 License partners and patent applications 
Technologies licensed
• Bioproduction of limonene from syngas 
• Method to produce branched chain polyhydroxyalkanoates and branched chain 3-hydroxyacids 

Provisional Patents 
• ROI-18-92 U.S. provisional patent applications 63/163,518 63/321,207 63/479,918, not published 
• ROI-21-104 U.S. provisional patent application 63/321,332 
• ROI-21-63 U.S. provisional patent applications 63/163,518 63/321,207 63/479,918, not published 

Patent Applications 
• Post-transcriptional genome regulation in bacteria with next generation CRISPR-Cas tools 
• Terephthalate biosensor and applications thereof 
• Mutant transporters for bacterial uptake of terephthalic acid 
• Alleviating the bottleneck in enzyme evolution and pathway optimization using novel biosensors 

(Disclosure Title) Modified Biosensors and Biocatalysts and Methods of Use (Application Title) 
• Mutant transporters for bacterial uptake of terephthalic acid 
• ART: A machine learning Automated Recommendation Tool for guiding synthetic biology 
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 Patent applications 

Patent Applications (cont.) 

• A Generative Model for Protein Sequences for the Purpose of Protein Design or 
Phenotypic Inference 

• Predicting Metabolic Pathway Dynamics from Time Series Multiomics Data Using 
Machine Learning Techniques 

• Use of Statistical Learn Approaches to Predict Next Generation Sequencing 
Subsequence Depth of Coverage 

• Mutant transporters for bacterial update of terepthalic acid 
• Method and strain for sugar conversion 
• Engineered Microorganisms for the Production of Intermediates and Final Products (1st) 
• Engineered Microorganisms for the Production of Intermediates and Final Products (2nd) 
• Production of organic acids from Aspergillus pseduoterreus cadA deletion strain (1st) 
• Production of organic acids from Aspergillus pseduoterreus cadA deletion strain (2nd) 
• Genetically engineering an industrial filamentous fungus Aspergillus niger for 3-

hydroxypropionic acid production 
• A specific exporter responsible for aconitic acid high production in Aspergillus 

pseduoterreus 
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  Records of invention 

Records of Invention 

• Bioproduction of limonene from syngas 
• Mutant transporters for bacterial update of terepthalic acid 
• Method to produce branched chain polyhydroxyalkanoates and branched chain 3-

hydroxyacids 
• A genetic circuit to reduce cell-to-cell production heterogeneity 
• High yield conversion of D-xylose to D-arabitol in R. toruloides 
• Manipulation of tRNA thiolation gene ncs2 for enhanced production of fatty-acyl-CoA 

derived chemicals in R. toruloides 
• Efficient production of cis, cis-muconic acid from mixed substrates of glucose, D-xylose 

and L-arabinose 
• Whole cell biosensors for industrially relevant polymers precursors 
• Engineered Microorganisms for the Production of Intermediates and Final Products 
• Method and strain for sugar conversion 
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 Software disclosures 

Software Disclosures 

• Automated Recommendation Tool (ART) v2.0 
• Kinetic Learning v0.1 
• Automated Recommendation Tool (ART): v1.0 
• PIACE: Parallel Integration and Chromosomal Expansion of Metabolic Pathways 
• OMG, Omics Mock Generator Library: v0.1.1 
• Fermentation Data Processing 
• Fermentation Data Manipulation and Analysis Once imported 
• DIVA/Device Editor 3.1 
• DIVA/Device Editor (DIVA) v6.0.0 
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